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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative radiation sensitive resin composition which 
have high sensitivity and high resolution and from which a rectangular resist pattern is formed. 
SOLUTION: The negative radiation sensitive resin composition comprises (A) an alkali-soluble 
resin having a repeating unit formed by cleaving the polymerizable unsaturated bond of a 
polymerizable unsaturated compound having a phenolic hydroxyl group and a repeating unit 
formed by cleaving the polymerizable unsaturated bond of an unsubstituted or substituted 
styrenic compound, (B) a radiation sensitive acid generator whose anionic skeleton has a >6C 
alicyclic structure and (C) an acid crosslinking agent comprising (1) an N-(alkoxymethyl) 
glycoluril compound and (2) at least one compound selected from N-(alkoxymethyl)melamine 
compounds and compounds having an a-hydroxyisopropyl group. 
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P-n-*^*>XJU**- F, bX (3, 4-^y^ 
;1/7x^.jH 3- F-^Ap - hiUx>x;b^^-F, 
b'X (3, 4-^fJl/7xr.Jb) 3-Fx^A-O-fc' 
>X;l/^^-F, bX (3, 4-^^l/7xr.jl/) 3 



(7) 



11 



- F—^a l o "*>77-xW4- K tr^ (3, 

*x;u) 3-F^^A2 - F y 
y^;l/^>-fe*>*;i/**- F> br* (3. 
:7;nx;U) 3 — |>*^.»)A4 - F I J7;l/to^ > -fe* 
>*Jl/**-F, t'^ (3, 4 -^3^:7 *x;U) 3 
-Fx^A2, 4-^?;l/:*P^>-tf>;*;u**- K 
fc'X (3, 4-^^;b7x^;l/) 3- Fx^A^-y- 
^U^p^V^;*^**-- F> *x;i/3- F~ 2 
A F r J7Wn^ £>*;l/**~ F, y^^r.;U3— K 

^.jl/3- F — ^A/*— ^I/sfn- n -*&£>ZJ\s&* 

- F , ^"7x^;b3 - F^^Ap - h;bx>^;l/W- 
F, x-;b3- Fx^A^>-fef>XJl/**-- F % ^ 
y ^;l/3- Fx^a l 0 -*>77-^W*-F, 

Jba — Fx ■? A 2 - F y 7;^tP^^K>•fe , 

^•p^ ^;l/^c>-fe*>^;U^^— F , * x/1,3— F — 

^A2, 4 -^7;l/^D^>*fe* F, 

x;U3- Fx»? A^>^7JU*P-^>-i2>^Jl/** — 

F, 4 -x ho ^ *x;u • ^ xx;b3 — Fx^a F y ? 20 

jl/^ay — F % 4 -x F p? xx;u • y * 

^)IB- F^-)Ayt7;^P - n 

F, 4-^h07x^;^ 7x-;l/3-F^- , )AA-7 

n -^^^>x;b^h^— F, 4-^Fn7x^ 
;l/ • 7x^Jb3- F-^Ap - F^x>^;U^h^— F, 
4-X FP7x^.;l/ • 7x^3- Fx^A^>if>X 

F, 4-^hP7x^iI/ - y ^x;l/3 — Fx»^ 
A 1 0 -ijyy F, tf.X(3-xFtt:7 

^xju) 3-F^^AFy7i^D^j?>XW^- 
F, fcf* (3-^Fn7x^l/) 3-F^^Ayt7;l/ 30 
*n-n -:/$r>;*Jl/** — F. fx (3-^Fu7x 
x;b) 3- F — ^A^— 7;l>:ta - n 

F, * (3 -x Fa7x^) a- F-^Ap - 
h;Ux>x;U^^— F > t'X (3-^-hP7x^;W 3 

- Fx»^A^>-te'>;*;U**- K t'X (3-^FP7 
^x;u) 3- Fx^a l 0 -*>7t-^W*- F, 

F^^7x^l/ • 7 x^JB- F-^A F 'J7Jl/ 
*P^ £>*;l/**- F, 4-^K^>7x^'7x 

r.ji/3^F^ r )Ayt7;l/tP-n - - 
F, 4 h^>>^7 *x;l/ • ? *x;l/3~ Fx «JA^- 40 
y)\,*U-n-*?$>Z)lfr*-b . A-JV*risy 
*x;u • 7x^Jb3- F^-^Ap - h;Ux>;ou**- 
F, 4-y F^>:7 xx;b • :7^x;U3- Fx^A'O 
if>X;l/^*- F, 4-^F^ > >7x^;l/«7x^3 
-F^^A10-^>7 7 -x;^4-h, t'X (4- 
^op7x^) 3- Fx^a F y y;u^p^^>x;u 
tf*-F. t'X (4-^PP7x^;l/) 3-Fx^a^ 
^^jU^-u-n -:/£>X;U**~ F> b'X (4-^a 
P?*x;i,) 3— F — *^ A ;l^n - n 9£> 
x;l/**-F, b** (4-^PP7^^) 3- F— 1 ? 50 
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Ap-F^i>^^^^-F, ^ (4-^PP7x^ 
;10 3- F-^A^>*tz>X;U^^- F, fc'j* (4-* 

PP7x^Jl/) 3- K — 1 ? A 1 0 -Ulsy r— 

-K t*^ (4 - h ] Jy)ita^^)iy jl^jv) a-F 

^^AF'J7WP^^>W^-K t*X(4-h 

'J7Wp^^^7x^;W 3- Fx^a^:?;^ p 
-n F, fcf* (4-F»j7Jl/tP^ 
^jI/^xxjU) 3- Fx^AA~:7;l/:tn-n-^£ 
>x;U**-K fc^^ (4-F'J7Wpy^7x- 
;U) 3- F^^Ap - F^x>xM^- F, t'X (4 
-F'j7WP^W7x^W 3- F-^ A-Otf > 

>oi^*— F, (4 - F y yfcjruj* ?-)l>y *~ 

)V) 3-F^^A10-*>77-XW*-hf©l 
[0 0 2 7 ] [2] ^ Yit&m 

^^-fuwiitB, rsa— nas; 

( 1 ) r*34i4{b^»0 l«X«2««±**frf sc 
<h^r#^> 0 jS8 % TIB— MsS ( 1 ) V«r;l/^U> 
S, 7'J-U>t, X»r;l/3*->b>S«<3D2ffi<DS 

[0 02 8 ] 
Ut\ ] 

o 

J x O 



V 



-R1 



[0029] ±tax;i/*>>r ^ Ffb^«& o-cm&mt 

tt, N- ( F y 

^) ^^^>^F, N- (fy7;^py^M;^ 
x;l/^+->) 7 5 F\ N- (FU7Jl/tP^^ 

+ ^7x^vlx>f ^ F\ N- (hy 
7;^py?;l/X;^^W^» t'^P [2. 2. 

1 ] ^y' F - 5 -x>- 2 , 3 -^#;l^*W 5 F\ 
N- (F'j7Wpy^;l/XW^;i/^^) -7-* 
^•y-t'^^P [2. 2. l]^\7 , F-5-x>-2 1 3 
-zsJjMtf^risJ 5 F, N - (h'J7WP^^^x;l/ 
*x;l>:*^>) t^>^D [2. 2. l]^*>-5, 
6-^+^-2, S-^WJlf+WsF. N - ( F y 
7;l/tP^5 L il/XM^Wt>') F, N 

- (s-fy)l>*a-n-y'$yx)i*~)i>*3rzs) 

F\ N- (s-Ty )l*a-n -^3?>x;l/^x 
^^^^) F\ N- (y^^;U^P-n-^ 

^>X;^-;l/t+V) i/7x^;l/7i/^ F\ N- 

(si*y)\,*u-n-zf2l'Z)l>&~)l>**r^) Vlsi? 
P[2. 2. 1 ] ^'F - 5-x>-2, 3-^*iU# 

^>^F, N- (si-y)i*n-n-7$>X)i>fc~ 



(8) 
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)l>**rZs) -7-**U-fcTS/*D [2. 2. 1]^F 
-5 -X>-2, 3 -S^UsF* W 5 h\ N- (^^ 
yji^v- n -7$>X)l&~)V*3ri/) 
[2. 2. l]^:/£>-5, 6 2, 3-V> 

#jt<3F*W5 F\ N- (y^:7;t^n- n 
;u*x;U;^>) F\ N- (^-^t^P 

-n -*?Z>X)l'fc~)l**rzs) X^>W ^ F, N 

x;u^^>) i/7x^7U^f> h\ N- 10 
p-n-^£>;oi/*x;M- +>>) b^P [2. 
2. 1 ] ^^>-5-x>-2, 3-^Jb^^^5 

is) -7 -:**1ffc^>^P [2. 2. l]^^h-5- 
x>-2, 3 -v^I/tf + W 5 h\ N- (^-:7;U:* 
n-n-*£$o*;l/*xjM- + ^) tf>^P [2. 
2. 1 ] ^7^>-5, 6-^^V-2, 3-^#;U#' 

x;!^^*/) ^"^^W ^ h\ N - (10-*>77- 
*;P#.=.jM-**/) X^>W 5 F\ N- ( 1 0 20 
7y-X)lft~)l**U) y*)\>4% K, N- (10- 

N- ( 1 0 -ills? T-XJlfc^frtlris) tZZs?& 
[2. 2. 1 ] F - 5 -X>- 2 , 3-y/7JU#* 
W ^ F\ N- (10 -#>:7y ~x;l,*x;b;t^>) 
[2. 2. l]^h-5-x> 
-2, 3 -5**7<M**W 5 F. N- (10-^7>7 7 
-*;l/*x;M-*^) t'V^P [2. 2. 1]^^^> 
-5, 6 2 , 3 -^#Jl<2j<*W 5 F\ N- 

( 1 0-X>7 r-XJlfr^-JlXiris) i-?*)l>4 % 30 

F\ N- (n-tf**^*^*-^**!/) x*^W 
5 F, N- (n-t^^^l/^W^^) 7*;M 
^ F, N- (n -*?Zl'AJl&~)l**Zs) V>7*.~ 

[2. 2. 1 ] - 5 -x>- 2, 3-S? 

#;I/*K*W5 F, N- (n-:*^£>*;l/*x;t^ + 
-7 -^tft'v'^P [2. 2. l]^*7*h-5- 
x>-2, 3-^Jl/W^>^ F\ N- (n-*^£ 
>X;t^x;U;f bS^P [2. 2. 1 ] ^*7*£> 
-5, 6 2, 3-^#JU*K*W5 F. N- 40 

- (p- h^X>X;l/*x;L,:t^>) X^>W ^ F\ 
N- (p - h;l/x>^;U^x;U^ + >>) $ F\ 

-f5F> N- (p- FjUx>*;U*x;M-^>) b^ 
P [2. 2. 1 ] -^y>-5~x>-2, 3 ->^;U*' 
F> N - (p - F;l/X>X;U*x;l,:*^>) - 
7-tf^tft*V^P [2. 2. l]-^^h-5-i>- 
2, 3-^W^>^F, N-(p-h^x>X^ 
#.=.;M-**/) tf^P [2. 2. l]^7^>-5, 50 
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6-tf*->-2, 3 5 F\ N- (p - 
F;Ux>*;U*x;l^*>>) F\ N- (2 

- F »j7;^nyf;K>t'>^;^r.W^^) 
^WsF\ n- (2 - F »;^;u^p^^;i/^>4f>x 

;l/*x;b:t^>) 7 £;l<^ 5 F\ N- (2-h';7W 

5 F\ N- (2-F'J7JbtPyfJK>^>^;^^ 
fcf£/*a [2. 2. 1 ] ^V'b - 5-x>- 
2, 3 5 F\ N- (2 - F y^t^p 

P [2. 2. 1 ] ^7l-5-x>-2, 3-^Jl/# 
*W3F* N- (2-h'j7Wpy^;K>^>^ 
}lfc~)\s**ris) t'^^P [2. 2. 1] ^y'Zls- 
5, 6 2, N- 
(2 - F y 7Jl/^a^ ^;U^>^>*;l/*x;t,^v) 
t7f;W$ F, N- (4 - F y py ^Jt^v-tef 
>*;l/*x;M*^>) X^>W ^ K % N- (4-h'J 

h\ N- (4- h y 7JU^py ^Jl/--c>-fe*>^Jl/^x;l/ 

^^^) >^^^xji/ ^ h\ n- (4- h y yfr* 

p^ ^;l/^>-fe*>^jU*^.^**^) bV^a [2. 
2. 1 ] ^7*h-5-x>-2, 3-^*r^#*^-f 5 
h\ N- (4-MJ7^D^^;K>¥>XW^l/ 
^^^>) -7-**fW*s?U [2. 2. 
5 -x>- 2, 3-^;^^>>f5 h\ N - (4- H 
'j7;^nyf;K>-tf>^W^W+^) b->^P 
[2. 2. 1 ] ^^>-5, e-^^^-2, 3 -v 5 
X)l7F*risj * ^\ N- (4- h »j7WpyW> 

^;l/^p^>-fef>^;U^x;i/^ + ^» ^ h\ ^ 

N- (*^>^y;l/^P^>-if>x;l/^x;L/^^>') 

N- (^>^^;b^P-<>-fe*>X;b^x;u^ 
+ i^^^x;U-vu^= K> N — (^>^^;l/^"P^ 
>4f>X;l/^xjb^ + ->) tr^^p [2. 2. 1 ] ^7' 
h - 5 -x>- 2, 3-^W^>>f5F, N- 
>^7;^D^>i2>x;i/t^;^+^) -7-^+if 
t'V^P [2. 2. 1 ] ^^h-5-x>-2, 3-^ 
F, N- (^>^yjU^P^>*tf>X;l/ 
^x;U^ + -» b^>^7P [2. 2. l]^7"^>-5, 
6-^+^-2, 3-^*iI/#*^-/5 F. N- 
^^;l/^p-^>^>x;b*x;i/^+v) 
F, N- (^>4z>*;b*x;i/;f ^^^>^5 
F, N- (^>^>X;U^x;i/^-^^>) ?£;W$F, 
N- (^>4f>^^^x;l/^^->) ^7x^7U>f^ 
Fs N- (^>-fef>X;U^x;U^-+->) b^>^P [2. 
2. 1 ] -x>-2, 3-^^;U^>^^5 

F\ N- (-<>^>X;l/^x;u^^>/) -7-^+lffcr 
V^P[2. 2. 1 ] ^7"F-5-x>-2, 3 -V>ij 
W+^^F, N- (^>-fe*>^;U^x;u^^->) 
zs?U [2. 2. l]^^^>-5, 6-^^^>-2. 
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3 -*x*7;l/sjf*W 5 F\ N- (^>4f>XJV^^;b^ 
7"y^;W 5 F\ N- (1 —TV* u>x;U*x 
;l/;*-=^>) *^»>f 5 F\ N- (1 -^^^U>X;l/ 
5 F\ N-(l-^^^U>x 
;l/^;^»^i^vu^;F, N-(l-^ 
^UVX^*.^**^) VisZU [2. 2. 1 ] -n 
7*F-5 - x>-2, 3-5^1/stf+W 5 F\ N- 

*P [2. 2. 1 ] ^7>-5 -x>-2, 3 

tf+WsF, N- ( 1 

V) fc'v^u [2. 2. 1 ] 5 , 6 

-2, 3 -^#;l/tf*W N- ( 1 -^7#U> 

[0 0 3 0 ] (3) ^7^^>lteti:^rvV^> 

ffc^Wiutii, «Att, tse— MsC (2) 

ffc^W© 1 «X«2SH±t*tfSC i*Jr*8. 
TR—M&t (2) R 2 RtfR' tttHEfcttSMCTJl> 

>*»7 y -;i/**© i ffios*^. 

[0 0 3 1] 
[<t2] 

O N 2 0 

R 2 — S-C-S—R 3 (2) 

6 6 

Co 0 3 2] ±E^r >{fc-&* iLt:*ftWK: 

7:/y£>. tr* ( 1 -^^x^XJ^r.;b) *P7 
fc'XU, l 

b* (7 -xxn^U^xju) ^7W£>, 
(p - h;l/x>x;l/^— Jl/) i>T^JJ b'x 
(2, 4 -^^;i^>iz>x;i/*-;i<) ^r^* 
fx (4- t --??)ly x~)l>Z)]sft~)i') y7V 

y ^;l/X;l/^h^;l/ • p - h;ux>xju*x;i,^ 
77^^> 4 ^*n^+S/jl/>ut/*~jl/ • i, 1 -s^y 
?;l/i^jl/XW^i?7^^>, ix*n^*2/j|/* 
;l^x;U • p - h)\,x.>X)\,ft~)],isT > SJ tTX 

(3, 3-^^-1, 5-y**^tria [5. 
5] Ff^^-S-^;^^) ^7^^>, 

(l, 4 -^tf*if*ea [4. 5] -r^>-7 

s?r!/^*>*©iax«2««±*»w r *c 

[0 03 3] C4 3 tsZ)\sfr~J\,J5>1t&fy : 

(3) r*sn4ibd«©iaxtt2«eu:*w&c 

[0 03 4] 
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[ffc3 J 

ii I 11 

R 4 — S-C-S— R 5 (3) 

6 J, 6 

[00 3 5] JbE— *K ( 3 ) R 4 SO'R 8 fctfBS 

10 xacfYtttasecaficcry-^s, sir** 
'j>u < cb b—x&T y x £ Y^fflSfc 

Y**«sccaasurTiB— «a (4) ti^n^i ai 

[0 0 3 6 ] 
Hfc4] 

[0 03 7] [5] ^oy>Mft^ 
CDiaX«2tt«±*WSCidit?#4. cct, 

upturn 3^3R©c^m 

WUi* Fyx (2, 3-^^n^^'nbVU) >fv->7 
3*U-F, a, a, a-h'j^aty^^x-;^;!/ 
2, 2-^^;U-3, 3, 3 - F U -zfVL^c- 1 
-^'n^^y-ii/, 2, 2-t'x (^a^y^;i^) -l, 
3 -^n^^>^*-;b, 2- (^p^e^^;b) -2- 
(tFo + w^) -1, 3 ^ 
40 >^xy F y h — ;Vf* h7^D7-{ f\ ^+^^a^e- 

if^n^e^a-n - Ft c ^>!S, f-F^^a^e-o- 

^UV-;l/S, fF7^P^t77xy-JbAt7 (2 
-tFP + '>X^H-f;l/) S, 2, 4-^^D*- 
2, 4-t>y^;u- 3 — i>^y>^©HJRffc^: ^ 
> ^ x y F y F -^-r* b "y >7 P ^ A F , ^ ^ • b'X 
(F^dp^W) - s-F'J7^>, 4->F^> 
7 xx;b • b'X ( F y ^PP^W - s - F "J 

l-t7f;l/- t'^ (F'J^pp^W) - s- F 

so y7^>«o ( F y ^pp^w - s - h urt?>Kl 
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2§{*4>, 1, l-b'^ (4-^aa7o:^) -2, 
2, 2- h y*PPX*>3?<Dffi^b^5; ^+17*3- 

[0 0 3 8] C 6 ] X;I/*>ft^? 

• -7 *^>;b.x;l/^>, t'X (7 ^x;i/x;u^x 10 
[0 0 3 9] [7 ] ^^*>liXf;Mk^» 

f (D i sx« 2 aa±4* s c i^r* -So jiftifrcc 

M>* (y #>;?UI>#*- h) , ^Fp^>^1/-9 ( 20 
10-v>xht> / 7>h7-fe>-2-X;^^-F, a 

[0 04 0]±iEK»4»l(B) ilt(t t^^AS 
±8EM»£»I<B) iLT7^*>ttS^K«R6H± 

tenuis* h^#->£f#£C<h#r#5<Dr#S0 
^A10-*>77^W-F, h'j7x^ 

l, 2, 2 ~^h^^;b^a-2 - {s 
)\,#)lj~^-2 -JJl) x£>X;l<;f>*- K Mi7x 
^xw^^Ai, l, 2, 2 --r h^JM-n- 2 
- (^h^>^n [4. 4. 0. I 2 ■ 5 . 40 
l 7 • 1 0 ] K ffj > - 8 -JjI>) x£>;uu**- 

k i/7i-;b-4 - ^^^i^l/XJ^^^Al 0 
-*>7r-^W* - k ^x;b-4-^^;l/7 
x^iMM-^l, 1,2. 2 --f h - 
2- (y^a|0W->-2--Ol0 x£>yOi/**-k 
t?7x^-4-^W xr.;l/X;^^^Al , 1 , 
2, 2-fh77;^D-2- (fh7V^P [4. 
4. 0. 1 2 ' 5 . 1 7 • 1 0 ] K:r*7>-8-^;I/) 
x£>X;U**-k ^7x^-2, 4, 

*x;ux;i^x^a l 0 -*>77-xm- 50 
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k i/^^x;l/-2, 4, 6-h , ;^^7x^;I/XJl/ 
^•)A1, 1, 2, 2~7 u h^>'^^a~2- 
;}Ot^>-2 x£>X;l/**-k i>7*~)l 
-2, 4, 6-hyyf;l/7x^;^;^^')Al, 

1, 2, 2-f F77WD-2 - (f F7^^P 

[4. 4. 0. I 2 ' 5 . I 7 ■ 1 0 ] Kr^>-8- 
-Ol/) x£>yUl/**-k ^^^x;U-4- t -^^ 
jU:7 A 1 0 -trlsy y — X)\/ft3s- 

k ';7*^-4- t -:/^;i/:7xx;u;*;i>*x^A 

1. 1, 2, 2-fF77;^D-2-(^W> 
-2--YJI/) x£>x;U**-k V>y *~)l>-4- t 
-^^x^jM^^Al, 1, 2, 2-f h7 
^;V^U-2- (-rh^v'^n [4. 4. 0. 

I 2 ■ 5 . I 7 • 1 0 ] K7 :r 77>-8 x^>X 
k e^^^x;l/- 4 -^^^-n^ ^x;ux;l/rh 
r.^A10-*>77-xW4*-F, i>:7;cx;u-4 
-b V\2*rlsy xr.JM;l/^^^A 1 0 ~il>y r-X 
JM**— k ^?:t.x;b- 4 -y h^isy 
r.^A10-^7>7 7 -XW^-F, i^:7 o:x;U- 4 

- t -7 J h^^7xr.;bx;^^»!?A l0-*>7 7 - 
x;b**- k h 'JX (4 h^^>7x^;l/) x;l^ 
^•)A10-*>77^W4-F, 1, 4-^^U 
>- ( 1 -n-Zfh*is+y%-A-J)\s) 

Al, l, 2, 2-f F77J^n-2 - 
>-2--OtO x£>x;U**-k t: x ( 4 - t - :/ 

^7x^ib) 3-F^^A10-^>77-X^^ 

- k t'X (3, 4-^^7x^)1/) 3— Kx^A 
1 0 -*>77-^W- k ^7 i-;l/3- Kx*2 
A10-*>77-^W4-F, */7x^Jl/3-h*^ 
^ai, 1, 2, 2-7 u h^^;u^n-2- 
^->-2 x£>x;b**- k 4-^hD7x 
x;b • 7 x;l/3 — F-^Al 0 -*>77-W* 

- k (3 -X FP7x^) 3-Fx^A10- 
*>77-XW-h, 4-^^'>7x^«7x 
^B-F^-^Al 0-^>7 7 -^W^-F, bX 

(4-^PP7x^l/) 3-F^-)A10-*>77- 
k b'X (4-F'J7WP^^;l'7x- 
>U) 3- F^^A 1 0 - *>7 7 -^W^ - F, N - 
( 1 0 - *>7r-XJb*r.W+t/) 7 £ J W S k 
N- ( 1 0 t^X^x;^*^) ^7^ib 

■?u>f > k N — (1 0 -ij->y t-*^*—^** 

fc'v^D [ 2. 2 . 1 ] ^ h - 5 -x>- 2, 3 
-$x:fr;U#*W3 k N - (1, 1, 2, 2-fF7 
^;l/^-D-2- (y;l/?K;i/^->- 2 - 4)1) x?-;i/X;l/ 
b'^^o [2. 2. 1 ] h - 5 -x 
>-2, 3-^W+V^5F 4 N- (10-^>7 
T-x;l/3^-;l/5j-+-» -7-^^lft'V^D [2. 

2. 1 ] ^y*h-5-x>-2, 3-^#;U3j<*W S 
h\ N- ( 1 0 -*7>y7-Z)i>ft~)i**i<') 

P [2. 2. 1 ] ^7'£>-5, 6-^+^-2, 3- 
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y#;l>rK+i'-f 5 F. N- (10-*>7r-XJ^; 

5 F^©l«X«2*JSLh#i^tf 

[0 04 1] ±!2Bilfc£JW ( B ) ©@S£* 9^W. 

±ismt£.m (b> cdib^*«^», ±mm <a) i o 

OfC«S|5£>fc*J 0. 5~5 0ffSSI5. 0 
~~3 0f«g|5, S6'(c*?*K «2~2 0KS3B-C* 

±EMA£*I ( B ) ©12^*9^4 0 . 5 Sfig|5«± 
t-TZCtlcJ:*), U^h4Lr©IHME*ia.±Si* 10 

[0 04 2] ( 3 ) KJ&ilS'J < C ) 

*ftw<D±i2m$mm (o ». aw- (7*3^7 
n £)imzm?z>it£V)&*>miznz'j>rj: < £& m© 

Un-jU-t; >j;Ht-^f!l£, ±I2®N- (T^3 + ^>r;U 20 
W^7 5 >Yb^RO* a - 1 Fa + W v 7*a f;b 

«<t -r s c t *s-c# & ©-e*? s l i\, 

[0 04 3] ±5HN- (T^n + ^T^*^) 4";a- 

±<fcl>9J»**SW-4. ±BEN- (TJUn + f TA-* 

(r^3*">^^;u) 3 - ;u ^ Mt£®i<D l MX 30 
»2«Sl±3^tfiE)ti > J^^ttWCtt*. TIES (5) 
•C*3nS<fc^© 1 «X»2 WBLh**lf 

ft. TIS-JK^ (5) R" ~R 8 UfflStC^ 
SCt. SSRttl~4 (»*K«1~3. J: •>#*(,< 

« i -2 ) ©eaittXtt^iiSKor^+^ai^-s-. 

[0 044] 

R^O CH 2 H 2C OR 7 

R s O CH 2 H )c— OR 9 

[0045] ±iEN - (T^ri^T^*;^) ^ l J3- 

;^y;Wt^<biti«c«, n, n, 

N, N, N, N-f*h^ (xF+W^I/) 

N. N, N, N-f F7 (n-^U^Wf 
;b) ^y3^«)ij;K N , N, N, N-y" ( i - 

yy3-;b»5y;k N. n, n, n so 



>- 



c=o 



(5) 



40 
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N, N, N, N-irh^ (t-^h^WfW 

So C<D*T\ N, N, N, N-f h7 (^h* 

[0 04 6 ] ±fBN- (r;u^+^r^+;u) 

lb^«J<bLr«, Wit ±IBN- (Ti^^W? 

no >{t^»© i txii 2 ia± 6ft, <t 
Tfa-M^: (6) ts^n^jk^ioi 

(6) R' 0 -R l 5 tifflSCcttfiCC. KSRSU- 

[0047] 
Hfc8] 



R 10 O CH 2 

N 



H2C — OR12 



N^N 



(6) 



R14O c' \— OR 15 

H 2 H 2 

[0 04 8 ] ±fBN- (r^n^^r;u+;b) 

fb^WiLrftthWCCtt, N. N. N. N, 

N, N-^*1f UFf>y^l/)y7;>, N, N, 
N, N, N, (ih^W^) y^^>, 

N, N, N, N, N, N-^*lMn -^PsF+W* 
;U) ^ = >, N, N, N, N, N. N-^*** (1 - 
7'n^V^^;l/) N, N, N. N. N, N 

— (n-^F^W^) ^5>, N, N, 
N, N, N. N — ( t -^F + W ^7; 
>«<3Dl«X«2ajy±%W4C<!:*^#a o CCD* 
N, N, N, N. N. N-^*1f Uh+W 

[0 049] IBa- t KDt^-fV^atVU^t 

*<0«3SCC«pfcRB«W3&t^ */c, ±f3a-fcKa 

kr-coo-i, r-so 2 -mm) rasu/ci 

tib-«$s; (7) r*sn*jb^» (JW 
t\ ^y^>mt^m (7) j ) , rtB-fls 
Si (8) -c*3h-s^b^ft («T. ry^x^ujfifb* 
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W (8) j ) . Tfs-fi$S; (9) -emzti&it 

(«T. r-t7*i>>Mt&to (9) j to 
) , 2acrFK-«sc do) r«sti*{b^«i (a 

Tv r7 9>3Rfb^» (1 0) J ) «©1«X 

[0 05 0 ] 
Mfc7] 




*S*U *>-?3>tt< <t& lfiCDA#*a-b Kn*W V 
^ntvUtiSc — fiSS; (7) R, 7 tt* 
JHH^ bFP + ^H, «SIM2^6©ttttb*0< 40 

■T. HCC, (8) Ri 8 tt«£^ (HRttl 

-CO-, XB-COO-4ST. *fc, — 

0) *P % Ri 9 #£>*R 2 o tt % ffi5«:*t£K:**llK^X 

[0 0 5 2 ] ±ffi^>-tf>*fb^» ( 7 ) i LX9k»M 
Kit** Wit ti, a- b Fn*W V^Pb*;K>-i2>, 50 
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1, 3 - b* (a-b Fa + W v^otVl/) ^>*b? 
l, 4-fcr* (a-b Fa*W v^abvu) o 

i2>, 1, 2, 4-h'JX (a-bFn^^-fV^Db' 
;U) --OifX 1, 3, (a-bFD + ^^f 

V7'ab;u) ^>-tf>^(Z)a- b Fa^^v^Pb^ 
^>-fe*>® ; 3 - a - b Fn^^^y^'P b';b^ 
;k 4- a-b Fa^Wv:7*PfcVi/:7x-/—;k 3, 
5-b^ (a-b Fn*Wv:/afc\rt/) 7*-/— ;k 

2, 4, 6-F'^ (a-bFP^>^V7'Pf;l/) 7 
*s-)l>ig<Da-\i F u ^ W V n b* ; U ? ^ ^ — ; 1/ 
S ; 3 - a - b Fa*W V7'p bVl^ * • * 
^h>, 4-Q-bFu^^^y7*Pb';b7x^;L" y 
^F>, 4 -a-b Fat^'fV^afJ^*-;!/ 
•x^-;b^h>, 4-a-bFP^>>fy^Pb*;l/7x 
^•n-^Pb^FX 4-a-tFPti/-fy^ 
dbVUy x~;i/ • ^ V^abVU^r b>, 4-a-bFP 
^-/yypbVl/^x-il' • n - y^l^ h 4 - a 

>, 4-a-bFP^^-(y7 , PbX7x^l/'n-^ 
>^;l/^h>, 3, 5-bX (a-bFP+^^y^a 
bVV) ?x^;l/ ♦ ^Jl^ 3, 5-b^ (a-b 

FPt^'/yy'Pb'jL') yx^^-x^^Fy, 2, 
4, (a-bFPt^^yy'Pb*;!/) 
Jl/ • J^frtr b >ff©a- b FD + V^fV^af^y*. 

• r;l/+Jl-2r h>S ; 3 - a -b FP+^^fVy'P 
fcVl^Jt^^^k 4 -a-b FP+V-fyy'Pb^ 
^k 4 — a? — b FP+^^f yy'P bVi/^M 
#«x*;k 4-a-bFP + ^-fy^D^ISi 
n-7'Db;k FP + V-/V7'Pt , ;^lf 

»^V^ab';k 4-a-b Fn+^^y^PtriUSja 
SBn-^;k 4-a-bFP^>^yy'Pb , ;^I 
tit-^JK 4-o-bFP^>>fyy , Pb , J^l 
S&n-^Z^k 3, 5-b7 (a-bFP^Wy 
^UbVU) 3?.gL#BM^k 3, 5-b*(a-bKU 
^WV^ObTrt') glfiif;^ 2, 4, 6-hU 

* (a-b Fp^>^yypb» £ifi^wfo 

4-a-b FP + V-fy^P b*Jl/$Ifl7iW Jl^m 
<D 1 1X8 2 WUiaWPtf 6*1 * o 

[0053] ±B^7*-;MRfte«j (8) tu 

XMfctmat, Wit«, 3-Q!-bFP^^'{vy , Pb , 
;l/b'7i^;k 4-a-b FP + ^^yy'Pb'Jbb^i 
~;k 3, 5-bx (a-bFP+^^yy'Pb^) b 
7^;k 3, 3' -bx (a-bFP^^^yy'Pb 

)l>) b'7x^k 3, 4* -b'X (a-bFP + V>fy 
y'UbJU) b7x^k 4, 4' -bX (a-b FP + 
V^V^Pb'^) b'7x^;k 2, 4, 6-Fn (a 
-bFP + ^-fy^Db» b:7x^;k 3, 3' , 5 
-h»;x (a-b FP^WV T/abVl/) t'7x^k 

3, 4' , 5-F'JX (a-bFP + V^yypbVW 
b'7^;K 2. 3' , 4. 6, -irh^* (a-b 
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FP^Wyy'abVl/) b*7;t^;k 2, 4, 4' , 
6, -t* (a- b FP*W V^O^) b*7 

3, 3' , 5, 5' -7*h^*.X (a-tFO 
^/y^UfW tfy*~)l s 2. 3* , 4. 5' . 

6-^>£*x (a-b FP*Wy7*pe;i/) b7* 

2, 2' ,4,4', 6, 6' (a? 
-b KP*W y7*P bVI/) t'7^^Jbf(Da-tFD 
^V^fv^nt'^b^ ;U3B ; 3 - a- b Fn*W 

4-a-t Fn^v'^V 
7 , ot , J^7x^;M^> 1 1 - (4 -a- b FD+i/ 10 
yy'ut'jly -2-7 i^jbx^> ( l - 

(4-a-tFatV^y7'Dt , JL'7j:^) -2-7 

*x;i,7'p^> s 2 - (4-Q-bF^tv>fy7 , Pb , 
Jl/7x^.;H -2-7x-;1/^da> l- (4-a- 
tFP + ^-fy7 , at , ;b7x-JL') -3-7 ^^jiy'a 
l - (4-a-b Fa^>^y7'ut^7x^ 

;U) -4-7x^^>, 1- (4-a-tFP^> 
^y7 , pf;l'7x^) - 5-7x^K>^> 4 3, 

5- t'X (a-tFa^>-fV7'Pb , ^7x^M^ 

3, 3' -tr;Ma-fc FP+Wv^otfju) y 20 
7*^;l/^£>. 3, 4' -If* (a-b Fn*W v 
7*ub;l/) >>7^^;l/y^>, 4, 4' -b'X (a-b 
FP + ^^yyDb-;!/) ^7xx;M^>, 1, 2-b 
X (4-a-b Fn + > >^y7 , Pb , ;l/7x^) x£ 

1, 2-b'X (4-a-b FP + y7'nb^7x^ 
)l) 7*P;O v 2, 2-b'X (4-a-bFn^^7'D 
bVU7^^;U) ypA*>, l, 3-b7(4-a-bF 
p^>7*Pb;l/7:t^;t/) 7*pa> v 2, 4, 6-F'J 
X (a-b FP^^^fyypbJl/) ^7xr.jM^> k 
3, 3' , (a-bFU + y^yypb^) 30 

>>7:t^;W£>, 3, 4' , 5 - b V* (a-bFP 
+^>fy7*Pb;b) ^7*-^;t/y£> v 2, 3' , 4, 

(a- b FP+^^yy'ObVl/) >?7x 
-;l,^£> 4 2, 4. 4' , 6-7-F7 + X (a-bF 
P^y^y7'a b*;l<) v^-x^-^y^X 3, 3' , 
5, 5' -r F-7*X (a-b FP*Wy7*PbVU) 
^i^JM^X 2, 3' , 4, 5' , 6-^>£* 

x (a-b fp^w y7*Pb*;i/) >?7x^ji/^^> v 

2, 2' , 4, 4' , 6, 6' -<^*-tf-*X (a-bF 

P+Wyy'pbvu) ^x^M^f^a-bFP 40 
+ y>fy7 , Pb;l/i;7 3L~ji>Tfrtr>fR ; 3 -a-bF 
P^y^V7'Pb , ;l/^7 x—JUX— f\>l\ 4-a-b F 
P + y-/ V7 , Pb^y7 x-;i.x-fJK 3, 5-b*X 
(a-bFP + y^y7'PbJl/) y7x^Jl'X-fik 

3, 3' -bX (a-b FP + Wyy'PbVU) 
~;t/x-fvk 3, 4' -a (a-bFPty-fyy 
Pb*;l/) i/7x^;l/X-f;K 4, 4* -b'X (a-b 
Fa+W77*a b;b) ^7x^Jbx-f;k 2, 4, 

6- b l )Z (a-b FP + y-fyycib'JL/) ^7^^;U 

3, 3' , 5-h»J^ (a-bFa + Wy 50 
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7'p bVU) >?7 fvk 3, 4' , 5-Fl/X 

(a-b FP^y-fy^PbVl/) isy xr.;l/X- r^k 
2, 3' 4, , 6-t-F^^X (a-bFP^y^V^ 
PbJi/) %>y ^^)\^^—\ r)i> 2, 4, 4' , 6-rF 
-7^X (a-b FPtVYyypb'il') >>7xx;bx — 
TVk 3, 3' , 5, 5' -f F7^(a-bFPf 
Wy7*UbVV) >>7xr.jL'i-fjK 2, 3' , 4, 
5' , 6 (a-b FP*Wy^PW 
Vy ^^;l/X-f;k 2, 2' , 4, 4' , 6, 6' - 
^IM 1 * (a-fcFP+Wy^PWl') >>7*x;l/ 
x — -r;l/|?(£>a - b F U*W y 7'P b*;b>>7 * x;l<x 
— ^il/S ; 3 - a - b FP+y^yypb'^x^Jl/ 
^F> v 4-a-bFPty-fV7 4 Pb^y7x^ 
h>, 3, 5 - bX (a-bFP+y^fy^PbJl/) ^ 
7^x^^F>, 3, 3' -bX (a-bFP + V-fy 
7'Pb» ^7x^;^h>, 3, 4' -bX (a-b 

FPt^-fyy'PbVi') ^7x^;i/^h> 4 4, 4' - 

b'X (a-bFP^y'^yy'Pb'JU) ^7 * xjt,>r h 

2, 4, 6-F'J^ (a-bFP+y^yypb" 
;U) >>7xx;!^F>, 3, 3' , 5 - bV X (a-b 
FP^W7 7°PbVU) sy7xxu<^ F>, 3, 4' , 
5- b V* (a-b Fn^Wy 7'n b';b) isy*^)l> 
Tbls, 2, 3' , 4, 6-^F^*X (a-tFP + 
^>fy7 , Pb , JKy7x^FX 2, 4, 4' , 6 
-rF7tX (a-b Fu + y^yypb^) ^7*^ 
;^F>, 3, 3' , 5, 5' -t^F^X (a-bF 
P + y>fy 7*P b;L0 -y7x^J^F>, 2,3', 

4, 5' , 6-^>^fX (a-bFPty^fyy'Pb' 
;U) ^7x^;^h>, 2, 2' , 4, 4' , 6, 6' 

(a-b FP+y^yypb';!/) i/7xx 
jb^r F>^(Da-b FPty^y7'Pb';b^7xx;^ 
F>S; 3 - a - b F P t y y 7'P b';bSif i7 x 
-Jk 4-a-b FP+y^y^Pb'JbSlffyxr. 
;k $I#S3 - « - b F P^^> ^ y 7'P b';l/7 x x 
$lf 14 - a - b F Pt y ^ 7 7'P b';l.7 x - 

3, 5 -bX (a-b FP*Wy7'PbVl<) 
Sfflt^x-Jk 3-a-bFP^y-/y7 , Pb'^if 
i3 - a - b F P + ^> y 7'P b'Jl/7 x 3 - a - 
b FP^Wy7*Pb;l^il#^4-a-b Kn*W 
y7'Pb';l/7x^k 4-a-b Fn*W y 7*Pb;l/ 
$If i3 - a - b F P + y y 7'P b;b7 x^.;k 4 
-a-b F P* W y 7*a fc:;I/$IfB4 - a- bFP 
ty^fyypb'^x^k £&f»3, 5-b'X (a 
-bFP^y^y^PbVl/) 7x^;k 2, 4, 6 - h 
'JX (a-bFP + y-fy^Db'W £lil7x^ 
>k 3, 5 -bX (a-b FP^W 7 7'PbVU) 
fi3-a-bFP + y^y7 , Pb , ;l/7xr.;k 3, 5 
-b*X (a-b Fa y 7*P b'Jb) SIf i4 - a 
-b FP + y>fy7 , Pb';l/7x^;k 3-a-b FP + 
y-fy^Pb^IflS, 5-bX (a-bFP+y 
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^V?'nt:;l0 y*^;k 4-a-b h*D + ^^V7'p 

W7*-;k SfifK2, 4, 6-h'JX (a-tF 

( a - b F P3 1 W y 7'a b";l/) 3 - a - b F 

D^^^V^ObV^x^Jk 2, 4, 6-F'JX (a 
-b FP + ^^V7 4 Ob'il/) $lfi4-a-b Fp* 
Wyy'PbVby *^jL\ 3, 5 -hrx (a - 1 Fo + 
W V^n bVl/) $1#83, 5-^ (a-bFP + 
Wyy'PbVb) 7x^k 10 
afcVI/^a#K2. 4, 6-F'JX(a-bFu + ^>f 
y^Pbil/) y*^-;k 4-a-bFa^V^V7'Ob' 
;^IS12, 4, (a-bFP^^V^ 
ntVl/) 2, 4. (a-b Fp + 

WV^Pb» SM13, 5-bX(a-bFO^ 
WV^Ot:^) 3, 5-b7 (a-tFn 

*Wy:/atfJU) £M#K2, 4, 6-hUX(a- 
bFP^V^vyubVW 7x^.Jl/ v 2, 4, 6-FU 
^ (a-bFD^>^y7 , Pb , ;l)£lii2 ) 4, 6 
-hy* (a-bFn4^^V7 , nb , ;i/) y *.r.;i^<D 20 
a-bFDtWV^O t';^m#ffiy x l 

[0 054] Jg$C, ±MZ*f72l<>mb&Wl ( 9 ) £ L 
TzRfWlKira, 1- (a-bFD+Wv^a 

bVU) ^y#u>, 2- (a-bFa^^v^ab 
;b):hy£U>\ 1. 3-b\X (a-b Fo+^-fV^ 
DbVlO ^y£U>, 1, 4-b'X (a-bFP^-/ 
y^DbJl/) t7^l/> ( 1, 5-b'X (a-bFa + 
Wv^atr;i/) t^jfi/^ 1, 6-b*(a-bF 
n*Wyy*nb;i/) ^y£u> v 1, 7-b*(a- 30 
b Fa*v^v y'Pb;!/) £ 2, 6-b* 

(a-b Fp*W yy'PbVU) ^y£U>, 2, 7- 
bX (a-bFat^^V^Pb';!/) 7"y£U>\ 1, 
3, 5- h (a-b FP*Wy y'PbVl/) 7^y# 
1, 3, 6-F'J^ (a-bFP+^^V^Pb' 
;l"):f-y£U>, 1, 3, 7- hU* <a-fc Kd*f 
-Yv^nbVl/) 7^£U>. 1, 4. 6-F'JX (a- 
bFP + V^y7'Pb , ;L') t7^U> 4 1, 4, 7-F 

(a-bFPt^-/y7'Pb';l/) t7^U>, 1, 
3, 5, 7-fFy + X (a-bFP^-fyy'nb 40 

[0 0 5 5] ±M^y "y^mt^m (10) ilt 

JlttWtCtt, Wittt, 3- (a-bFP+^^y^Db 
2-^^;l/-3- (a-bFP^^yy 
ub';l/) y^>, 2-y^;V-4- (a-bFP^>>( 
yy'pbvi/) y^>, 2-xf;i/-4 - (a-bFat 
Wyy*nb\rt/) y^>, 2 - n -7'Pb'Jl/-4 - (a 
- b fp* W 7 7'p b;l/) y 2 - A y y*nb;u 
-4 - (a-b FP + ^-fyypbVl/) 77>, 2~n 
-y>;l/-4- (a-bFP+^^V7'ab» y^ 50 
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2-t-y^i/-4- (a-bFP+V^fyy'Pb 
yyls, 2 -n -^>^;U- 4 - (a-fcFu + t/ 

-fy7'Pt%) y^>, 2, 5-^^^;u-3- (a- 

bFP^^-fy^Pb'Jb) 77>, 2, 5 -V 1 ^^)^- 
3- (a - b Kn + WV 7'PbJl/) y^>, 3, 4- 
b'X (a-bFPtv'^yy'Pb^) 77>, 2, 5- 
^*;l/-3, 4-^ (a-bFP^>^y^Pb 
rt0 y^>, 2, 5->>x^;l/-3, 4-b* (a-b 

FP+^^y7'Pb^) y^>^coi«Xtt2«jy±* 

[0 05 6 ] ±ISa-b F p*W y y*P bJUg^Wfb 
^JiLT^ jSBB<Da-fc FP*Wy:/PfcVt/g* 
2«5LbW-r&<b^»36«f*L<. KictfJKtt, a 
-b FP*Wyy*PbOUS£2fI«±WT£^>b*> 
»ffc£«J (7) , z/y *~>imt&®} (8) ©5 5, a 
-b FP^Wyy*PbVUg£2<I«±WT&a-b F 
o*WV 7*PbVl/b7 a-bFP+Wy 
rfn t;H4 2 fflJJLLWT £ 7" 7 dr u >mt&®t ( 9 ) 

[005 7] ±ISa-b KP + '>Yv^of;H4f t 
SYb*»«, Mfit. 1. 3-^T*^l/-^>-tf>*<DT 
•fe*;US^(bl^85Ct, CH,MgBr*O^Jit- 

■f\ 1, 3 -^-ryy*ab;L-^>-b J >^c7)-r yy'Pb;i/ 

[0 0 5 8 ] *»WtCtetiT. ±iBBtSR«5»J (C) 

^m^\z. s*s nsttti. ±kb@e«rii (c> ©as 
^ccj£DT«*©t5H£T4c£#^**. awr, ±ib 
BfeSttmj (o ©e£*tets» ±mmm (a) iooi 

SSP&fcOO. »^L<«0. 5-4 

OSffiSB, H&c»£L<&;*1-3 OftSSB, «fc9#*l, 
<tel-2 SfCSSR, «FtCjf*U<«2~2 0SB»r 
*5. ±IBMSR<«RI (C) ©12^W^*0. 

_bi-r^i, ±bwii (a) (Dr^u3H«»«:a«-* 
* - xomm^mf c s © £»j-r sctms 

©Tt?£L<> — 2f. 5 0»«8B«T£T4<!:> u^* 

[0 05 9 ] Ssfc, ±KBBB«»I (C ) *(D_tie<DN - 
IB0N- (T^P + ^r;^^) ^SWt^RO'a 

-b Fn*>/^ y^P b;l/S^wr-S{b^^6jl«n 
*4>tc< <b 4> 1 «(DYfc^»OiB^W^fe«FCCRRJEtt& 

;i/) y >; 3 - y ;Wt^W 5 0-99 *?* 
l<^6 0-9 911%, BCC»35L<«7 0-981 
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[0 06 0 ] (4) -€-(Dffe(D^ 

jmcatra* mmrn'mi mmm, m?mmm£frm<D io 

[0 06 1 ] Ci^ifcWJ^j;) *WR<o*#wmMU 

\ts mytic£*)±MmmLm <b> 

CD£?2 L < ftl^t^jSj£*»Wr 5f¥fflS:Wr 6. J: o 
^*tt»ffifflJiS»OIS«S5ett ^I"I± S # 4 C £ #r 

ffi*-c<z>5lfira*i^W (PED) «»k:J:*uw h 
[0 06 2 ] iSBMitffcWfflSrai tt, $S 

Tie-*£ (in r«sn§ft^ (JWT, r^flDR 
merzitT $ Mt&m («t. r&smit&to < i 30 

I) J £t>5. ) . lfI^3I«±Wt^»^V75 
Wb£»*>*^f* («T, r^fflftfb^ft ( I I I ) J 

[0 06 3 ] 
Hfc8] 

R21 

I (11) 40 

[0 064] ±8E— «5£ ( 1 1 ) Ri 1 , R« , » 

M^K«07J^JHiUt(t ^ 
3ft$U~l 5, Jf*U<ttl^l 0<D£©#W6ft, 50 
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- 7"p b*;l/S, n - ^*^;l/S % i - s e c - 

:/*;l/3, t-^;i/S, n — <>*Jl>m, 

n-^-^^;l/S, n-x^;l/^^^S 4 n - y 

1 6*1,4. Mct> ±far^;u 
tf6ft£ e 

[0065] ±B«aatffc£«f ( 1 > t irflM^c 

n-t^f;b7^>, n - >~;l/7 £ n-r^> 
;UT = n-Ff^75X v^n^+v;b75> 
?(D*y (V^D) 7^^7 5>i;> > -n-^il' 
7 ^ > ; -n-^>^l'7^>, ^- n -^^i/)l>T 

>. n -y^;l/T S i/-n-f^7$X ^ 
^-n- Ff^7^>, ^-n- Ff^JUy 

^cd^ (->^a) t;^+;ut ^ >S ; h»Jx^7 5 
> % h U - n-7'Db>7 5X h'j-n-^7 5 
FU-n-^>^7 5>, f'J-n-^^7 
S h'J-n — v7'^;l/7 ^ h'J-n-^^^I/ 
T5>, h 'J - n - s~;VT 5 h'J-n-fW 
5 > % i/y^-n- Ff^7^>, ^-n-F^V 
;M^;b7?>, ^>^a^^;W^7^>, h U 
y^0^^y;l/7 5 h 'J (->^o) rJl/+^T 5 

n-^^;ut— n, N-y^^^r— y >, 
2-^^;bT^y>, 3->^-;ur^y>, 4-^^;i/ 

T-=-y>. 4-^hP7^y>, i>7x^;l/7^>, h 

'J7t^;i/7 5X l ^ >^(D7f#^r ^ 

[0 06 6] ±ffiS3SWfc^» ( I I ) <b LriTOfC 

i?b>^7;X N, N, N' ,N' - 
7 u h^^7 c Jl/j:^U>^T5>, N. N. N' , N' - 
T^h^^X (2-t FP^WafJb) X5 1 u>i>7 5 

h 7>f U>y7 ^ ^^^^^ U>> ; r ^ 
> s 4, 4' -y7^^7x^M^>, 4, 4' - 
i>T X y^7i^;bx-fik 4, 4' ->>7^v^> 
!/^^y>, 4, 4' -y7^ >v7x^;b7^ 
2, 2-t'X (4-7^7x^) 7'PA>, 2- 

( 3 -T ^ y7x^Jb) -2- (4-7^7x^) 
■7'n/>>, 2- (4-7$/7x^) -2- (3-t 
FD+y7x^;l/) 2- (4-7^7x- 



(16) 
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-2 - (4-tFo+^7x^) 7'PA>, 1, 
4-b*X [ 1 - (4-7^^7x^) - 1 

1, [1- (4-7^7x 

- 1 -J*)lx.*)V] 'OV>mimHt£& 

[0 06 7 ] ±fB$3*ffc£« (III )iLT|:M 

ic«\ Wita, ^'jxfu>^ = >, tfyryn/rs 

>, N - 7^y^7 5 F 

[0 0 6 8 ] JbET 5 FS&4MteW& LtftftfjK: 
WA7^ F\ N-yfWA7 5 F\ 
N, N-^^WA7 5F, T-feFT5F\ N-^ 
f^7tF7 5 N, N-^f;l/7-feh7 5 F, 7' 
Pft>7^ F, <>X7^ F, toy K>, N-^^ 

[0 0 6 9] ±^urit^mt LxMftevaz. m*. 

^fi^l/7, 1, 1-^^^U7, 
1, 3-^^1/7, 1, 1, 3, 3-f*h^^^ 
;^U7, 1, 3-^7x-;l/>)U7, F'i-n-^ 

[0 07 0 ] ±K£fflR«JRaWfc£«f£ LTAttttte 
-a<s ; try^>, 2 -y*;Hfyy>, 4-y^;Ub 

•jy^ 2 -i^l/f'J 4-i^fy^>, 2 

jb-4-7x^;i/t ,, j> ? > ) 2, 2, 2, , -Fytry 

y>, 8-t+^/y>, t z> y ^>?ot'y 
©fife, b'5^>, b*^/-;k t*y^>, *^tfy 
7'y>, trays?>, t^y^> v *;b*y>, 4 

1, 4-^7f t^>^P [2. 2. 2]:*^ 

[0071] *3ft, ±Mzmmt£*)ftM?2>m.mmt& 
ftiut«, w^.tf, tie— ©s; (12) ti^n^x 
^^^^Aft^so'TlB-fiSS; (13) vmztiza 
- F Aft^f^w^c <t **c * ^ . 

[0 07 2 ] 
Ut9] 



10 



20 



30 



40 
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(1 2) 




R 28 



(1 3) 



[0 07 3 ] _hiE-®^ (12) SO* ( 1 3 ) R 
2 FU s , R 2 e . R 2 7 M'R 2 a «tB5tcfflS 

;nx»^py>Mf**-r. S/c, Z" »HO" , R 
-coo- «au R«r;u^;i/S, 7»;-;HtL< 
fcn^# y -;i/S**vr 0 ) X«TIB--«j£ (14) r 
a$n^7^^>^ 0 

[0 0 7 4] 
[ffcl 0] 

OH 




coo" 



50 



(1 4) 



[0 0 7 5 ] ±fEB#fc J: 9#STS**ttfb^£ L 
TftttWtett, mtf. F'j7x^J^--5An^ 

Ka**lMF\ hy7x^w^A7-fef- 

F> F y ^x-^^—^A-y- y ^u- F, ^7*^ 
;l/-4-bFP^ % >7 x^;l/X;^^^A^-r FPtt 
if >f F\ ^7x^l/-4-bFD+'>7x^i^r. 
^A7-bf-h, y7*^l/-4-bFP^^x^;l/ 
^jU^h^^Alf y ^u- K b** (4 - t -zf*A/y * 
^) 3-F^^A^^f FPt+t^F, bX (4-t 
-^;^x^.;W 3-F- l )A7 , fe7*- F, bx (4 
- t --ff-fry *~;\/) a - F-^A^W FPt^^ 

F\ t'X (4 - t -^f-JVy a- F^ r )A7*b 

7*— F, bx (4- t -^^;U^^r-;i/) a-F^A 
Ify^U-F, 4-t-^fJl/7x^-4-bFP + 
$✓7 ^^;l/3- F^^A/W Fn^-+ifY F\ 4-t- 
-f&foy *r.;l/-4 -fc Fn^V7x^3- F~£A 
T-fe-f— F, 4-t-^7x^;l/-4-bFP + ^ 
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[0076] ±fmw&fflffl$i<Dm&&iz. jjbbmb 
(a) i o on&^&tcK). mn. o. 001-101 

MM. S?$L<ttO. 00 5~5ff»SB. 36(C»gU 
< tt 0 . 0 1-3 gggpr * £ . ±f B^Kf5t$l)ffl^J©iB 

^•a^o. oo lmHWjLLi ^chj^^k 
tcfei^r v< isftWfi&ik-? & c t fcWftij-r s c <b 
^%M<om&nm<Di&Tznffl-r s c £ ^©-c 

[0 077] C«g»«EMSiJR^»?$liai?fiJ3 JfcWPi©* 
^JBSfcWIRttWIittfiSftKtt. JJB8MS (A) 

^m^mmmmizmm-tzct&xzz. m*>. ± 

tt, *©ji»tt4*»r, 7Ji/#y3RflW$©-kiB*M6 

(a) ©»«8iia*ais{c«fc*3-tt4ftffl*wr4«» 20 

fiStJW*E^SCi#i-C**. j»c. ±l2g}HI (A) 
©r^*u«fliiS«:*t , rs?SIW!t*W-r*S*»^tt. * 
cMe«tt**d»o. r;u*y3B«n»ojJB*li (A) © 

am agists 't«4> § t>- 4^ *w-r & imfani* 

[0078] tmmmtemfflRvmmmmmvmmim 
icmmtte^ft. uisxt-mmvmm* at*. jbah*© 30 

a©<£#T-»© 7 * y -)\>mt-& ! ®i*m-fz> c £ #-e 

>, 7xt>H/>, T>h7-fe>. r-fe^^f->n© 

7i;*t7fAir h>^©-r h>® ; y 

XJU*>, *r.;UXJb*>. 40 

[0 07 9] i^jg^CEilSiJS^^JffllSiJOffi^fitC 

ot>T»i$KiR5Ett<t<. mm$ti2>±mm <a> © 
fa?g^{gjisij©iB^stt. ±ia«fli (a) loostasp 

&/c9 5 OKSSBfelT. K tt3 Of*tSgpJWTT-& 

s. sfcfc, ±iB^?fij^j©se-&Stt. ii^r. ±is 

(A) 7A>i3>)-Z]®&®ffil 0 0KSSP*/cf) 5 OSS 
gPJWT. » * L < tt 3 0 MHWirFT? & £ . 
[0 08 0] CtiMSffitf *«W©*3t/S!HS&««tti»Jli 50 
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ffl*a«»{c*j)irr s c 4*j-c*4±EJ*jS3Wtt. a*f^© 

(B) KgjiU *n«:«J;0K©*fiSa4ii»n3#2>fP 
fi^©#*W©MK£fa±3tt*C£#r*S. ±K*t 

fc. Jje*HBW©E^*tt. JJEfflBi (A) 1 0 Oftfi 
gP&fcf). il^5 0Mfig|5«T. «£L<tt3 0®g95 
«T. HK»£L<tt2 0ftfi^«T-C$>£,, 
[008 1 ] CfflitiffiW] *»■»©*#£«»«*!£ 

m^mm^nm-? & c t tux- s ^±ia^as§ttffltt, 
>a^*tttjf&^*sfftB*jn-i-. ±fa^is«ttj?j 

©E£Btt. iSESfini (A) 1 0 OSBSPfc/cO, JHB 
mtmoGMf&fttLX. jlffl^MSRKT. KfSK 
ttl. 5ftBgp«T. HCCjtf * U < tt 1 SagBJyTf* 

[0082] ±IBI?®ffitt^Jtt. T-^>^. 

yi*>*XttWtt©HffiiStt»I©t»-J**i-Cfeffiffl 

t?*4. tt^-^^swffiiSttJPJtortt. F(x.tt. ^ 
SE) . r707-Kj (tt^x'j-iAttSS) . rr-y- 

r^^-juj (mmt¥T.?m±m) . tkpj (ft«{b 

-^imttSf ) . r # y o - j ( ±t«^±ttJ!g^ b^x*tt 
») , ato'tc rsHj (iu • #<ya~~>tf) m<o& 

i"J-X*fl«Ct«-tl.. USB. JJBWffliSttJW 
tt. l«*am>tfeJ:< l 2ffl«±?:fiffflL-Cfccfc 

[0 08 3] i(c, ^^B^o^^m'Sfew^ttftiflSfflfiX 
«Kctt. *#6ia©Bfl«j*ffi#ottt»i5H-e. i^-StciSi; 
r, ±iaKffi«*ftiJ®ffJ. ^^CSii^J. ^«?$U^J. isss 

Sffl. RCf»fflffifSW«i^©-e©flfe©»JlIflB* 1«X»2 

««±iB^TS cim 5. ^©ffi©^OTJi or 
s. FJ^-tt. 5fmxttaa4*E^-r*i. m%M<o®» 

=Sroimib3l±r. ^B#©^b">-3>©iJ^?r^ft]-C 

*4©t?»*ot>. j mmmzm-&?z>t, mm. 

flfe©«ttBWiLrtt. ^u-fa>l»±S(. fiiff* 



(18) 
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[0 084] ( 5 ) * tfmmLmmm®nmf&w<Dffi$t 

«**©^HJ^«ffitt, MS5 0ffS%«T\ »£0 
<ttl-5 0It%, MttClfftL <« 1- 4 011%, 

[0 0 8 5 3 ±%$§ffl±LX!tZ, Witt*' x.*l>Z/#V 

My - n tf;ux— rvUT-fe'f*— K x^U>^ 
u>^y a-j^yr^Ji'X-fit'rtf - MM ; y** 

— K b* U > ^ 'J y - n - 7'?;l/x-f^ 

^;UT^-hS; SLK^^k fLMx^jl/, ?LHn- 20 

;k *«n-^;W S«n-7$;k IWn-^i^ 

3-yF^>7*Pt^>ix^k 3-xF^>> 
7'Ph'^>|^^k 3-xht^Pt't>i^ 

3-yh^>-2-y?;^Pft>B!y^k 3 
-yF^mnr-f, 3-y^-3-^F^ 

;k 3 3 -sT-jimmy"*^^ 

T-fehft|M?-Jk t:;i/fcr>BM*Jk tr^tr^K^^ 
;i/?(D(toxxfJi/i ; F;bx> 4 *^u>3l<D3?#i£ 
£Ht*fPI3H ; 2 -+^rf*j >, 3 — 4 

«K±*#fl9b-C*>J:t». 40 
[0 0 8 6 ] (6) h^"£->0Dff2/a 
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MS, 3 0-2 0 0 °C. !ff^L<«50-150 

T h7>?^7> ; ex^Ab Fd^y K^£)-r h -y 
7i^^7 x A t K P ^ y FS, 3'J>$©7^ 
* y tt{fc-&«JG>4>& < <b 1 m*'®M LtcTJlJi y 14* 

h7yf;i/7>^ex^Ab Fo + y F^Ot" h^Trt/* 
^7>^ex^Ab FP^y F»0*«g?Kr*4„ 

* U < W 1 ~ 1 011%, K«:«SL<tt2^5Mt 

[0 08 8] itsr^* yfSfe*»«^6a:a3!i« 
©r»*Hf*. fas. ±Krji/*ytt*ssas[3^6&S3s« 

[0 08 9] 

*c»wr&. fflU Cti6©3HS««:M6«l 

[0090] (i) mm (a) 

«TKIEtt©#ftKJ:g> Wlli (A - 1) - (A- 3) 
£^j£l//c. SS, MwMMw/Mnlt IV- (ft) 
SJ^ilGPCgg THLC-8 1 2 0 J CC S IV- 
(^)iGPC^7A (G20 0 0HXL: 2$, G3 
000HXL: 1*, G4000HXL: 1 #) *JB 

sfcs i . o s y y 9 h ju/^, ^asjs-^ F^tF 

n?v>. ^77AM4 0TOMMt, #»»#y 
l/y*S$tt 5 x-y a >^P7 F ^ 

[0 09 1 ] C«fll (A- 1 ) ] p - t -^F + yXf 
U>100g, X^L/>19. 7 gr, 77t^>fv^ 
dx.FV;U8. lg, S»t-Ffy;MW^$> 
2. 5g%^Pb»^y3-W/y^x-^H 
8 0g*Cig«U 8 0'acT9«F|fflfi^Sl£;*?fote. 

*^^r^^y-;brstfcffl«{L, p - t --Jb^isx 

^U>/X^U>itM^<* (Mw ; 7 2 0 0. Mw/M 
n: 1. 8 0 ) O 1 0 0 g £f#/c 0 C<D*fi^i*RCK 1 
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;i/x-f^3o ogccjgjjsu 9 o °cccr 6 mmm*ft 
M&m&f ->tc 0 fir, SJBiK*^«©*T*ttcctt 

>/^?U> = 7 5/2 5 mo 1 %ft*^»t?*S»J!l 
(A - 1 ) (Mw ; 5 2 0 0, Mw/Mn ; 1 . 5 2 ) 
£7 OgfSfc. 

[0 0 9 2 ] W (A-2)M(A-3)U?U 
>*10. 4g, 77^^V^D^h»jM7. 2 

&(c-r^jy54«±iB»fli (a - i ) tmmtc&i&fm* 10 

tfl^ p-tFo^>X^l/>/X^l/>=8 5/15 
mol%«I^t*»(A-2) (Mw; 560 
0, Mw/Mn : 1 . 50) ^65 sWc 0 £tc. 
UXDfttoOtCp h+^>X^U>2 0 g^fflf^ 

±K»JB (a - i ) <!:iga6c^!asi6*m^ 

p - t Fnt^^f U>/p -y h^^X^ U> = 8 0 
/2 0 m o 1 %ftl^ttt ( A - 3 ) (Mw ; 

5 3 0 0, Mw/Mn : 1. 48) *75 sUtc 0 

[0093] ( 2 ) mmtm^mnmrnmcomm 

0. 2 /zmoy >^7>7 ^ ;^-r5jStSC iKJ: 

0 , mmm 1-17 j*«w 1 - 3 ^saasascs* 

«tt«HB3fi^»4IH»Ufco ±KttMi (A - 1 ) - (A 
-3) W^O^^WIS^tb^-effl^/cg^^TIB 

[0094] mm (a) 

A- 4 : p-t^7 ^>/-Jl//X^U>itM^f$ (S 

S^&;Ht= 8 0/2 0, Mw ; 5 5 0 0, Mw/M 

n ; 1 . 1 2 ) 30 

om&&M ( B ) 

B- 1 : V y :7^;b*Jb*~^A 1 0 -77>^ t-x 

B-2 : y7x-;b-4-t Fa^^7x^.;l/X;^^ 

B - 3 : N- ( 1 0-*>7r-XWoW+^) fcf 
->^n [2. 2. 1 ] 'v/h-S -i>-2, 3-^*7 
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B-4:N- ( h y ^;U^n^^;bX;U^^;U^^V) 
trv^n [2. 2. l ] ^y'h- 5 -x>- 2, 3-^ 

B-5 : h 'J7x^Wc»)A1 , 1, 2, 2-f- 

B-6 : h yr/x^;l/X;l/j^^.*t7Al , 1, 2, 2-r* 
h^^;l/^n-2- («r y 7 ^^o [4. 4. 0. 1 
2 * 5 . I 7 ■ 1 0 ] K7 r ^7>-8->T;l/) x£>x;t. 

<3Kfc^ (C) 

C-l :N, N, N, N-fF7 t * is J * )l) V 

C-2:N, N. N, N. N, N — **MM-* h*^-* 

C-3:N. N, N. N, N. N-^t(xF+W 

C-4 : 1 , 3, 5-F»JX (a-b Fa + ^^V^a 
fc';U) 

C-5:2, 6-^ (a-tFn+WV^Dt^) 

7^:7 £U> 

@gti£ffc»OTJ (D) 

D- 1 : f »J^^^;bT^ > 

D-2: b U?*— ^Jl**— ^AIM^U-- h 

D - 3 : 2 -7 jc-jU-^yC-f 5 jt*S-)l> 

©^ffl ( E ) 

E - 1 : ?L^x^;b (2- t Ka*^oM>Bx* 

E-2 : 3-iFt^ah*t>ii^k 

E-3 : ^ab'l/y^y^-MyyWx-W-fe 

[0 09 5] 
[*1 ] 



(20) 2003-302760 
37 38 
* 1 

















^ jfl 


IE. 173 
















1 


o 

c 


<J 


A 


c 

o 


a 
O 


7 


o 
o 










(A— i; 


50 


50 


80 


QA 
OKI 


OU 


GA 




GA 


OK 


OG 
ZD 




#«g(A) 




50 


50 


Oft 


OA 




KA 




KA 


ZO 


OC 

Z«J 




/ A ON 

— o) 














1 AA 












( A A\ 

U\— 4; 


















ou 


nr\ 

IMS 






^rs 1} 


c 


□ 






g 










5 






fjx o\ 






c 
0 


c 
0 














@ 




/■d o\ 

\.o — oj 
















in 






as 




i \ 
— 1 ) 


c 
O 


c 


0 


O 


c 
3 


c 
O 


c 
O 


c 

o 




7 




(C-2) 


(\ o 








n o 




0 2 


n o 

U-.Z 


0 3 






(C) 


(C-3) 






ft O 




















(C-4) 




U. i 








fi 7 








1 H 
1 -O 






(C-5) 








A 7 
V. 1 


















(D-l) 


0.5 


0.5 


0.5 


0.5 






0.5 












(D-2) 










0.5 


0.5 






0.5 


0.5 






(D-3) 
















0.3 










(E-l) 


700 


700 


700 


700 


700 


700 


700 


700 


700 


700 






(E-2) 


300 


300 


300 


300 


300 


300 


300 












CE-3) 
















300 


300 


300 






14 


11 


17 


15 


14 


10 


16 


20 


10 


8 


m 


(nra) 


140 


140 


150 


180 


120 


120 


140 


160 


120 


120 






O 


Q 


O 


O 


o 


O 


O 


O 


O 


O 






8 


6 


9 


11 


7 


6 


10 


15 


12 


15 


9 6 ] 








3k 2 




§123 


















m m w 










ii 


12 


13 


14 


15 


16 


17 


i 


2 


3 






(A-l) 


50 


50 


15 


50 


50 


50 


50 


50 


50 


50 




HflfgCA) 


(A- 2) 


50 


50 


15 


50 


50 


50 


50 


50 


50 


50 






(A-4) 






70 




















(B-1) 






5 


5 








5 


5 


5 






(B-4) 


5 
























(B-5) 




10 






5 












i 




(B-6) 












5 














(B-7) 














5 












(C-l) 


5 


5 


5 


7 


5 


5 


5 


5 








(C-2) 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 




5 








(C-4) 








0.5 












5 






CD-I) 


0.5 




0.5 










0.5 


0.5 


0.5 




mtef&MWM CD) 


(D-2) 








0.5 


0.5 


0.4 


0.3 












(D-3) 




0.4 






















(E-l) 


700 


700 


700 


700 


700 


700 


700 


700 


700 


700 






(E-2) 


300 


300 




300 


300 


300 


300 


300 


300 


300 






(E-3) 






300 


















m& (^C/cm 2 ) 


13 


18 


8 


12 


12 


13 


9 


12 


60 


40 




(nra) 


180 


180 


120 


140 


120 


130 


130 


140 


250 


200 






o 


O 


o 


o 


o 


O 


o 


A 


X 


X 






17 


20 


22 


8 


15 


30 


20 


18 


2100 


2100 



[0 09 7] ( 3 ) ttfifeiftt 

nh ntc±nmmm i ~ i i Rvtmm i ~ 3 a 
wmmmmmmmm& . h& 6 > ^© * d a 
mMttvz?*-"- (hoy a M) ±icm^ms 
Ltc&. i io-ct,cmmi>x, mmo. 3nm<ou^^ 
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X;Uc£PK 2 3°CT?6 0#fi|3Slfe«:?fo/c. 
[0 0 9 8 ] ±K#ffi«cj: omistiftiu^ F^#- 

*cz>*ss*±iesi i Rum 2 tctfttE-r 

(D/SS (MC/cm 2 ) 

Sfhf-ffiO. 5O/zm07^>'7>F'X^;^ 
-> (1L1S) * 1 M 1 ©ttifitcJB^-r 48**** 10 

[0 09 9 ] affiRft (nm> 
[0 10 0] 

^PA3j»//7^^x^-±fC*JSEL)tolR«0. 5 0 m 
mCDW> • T> F • x^-X;^-> (1L1S) © 
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U»?M*tt*ffll>T«fl5£Ofc. fit, A*->KSB 
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